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Workgroup Instructions

. This meeting is being recorded.
. Please be sure to mute your lines.

. There will be opportunities for discussion throughout each presentation. Please use
the raised hand function and the presenter will call on you when it is your turn to
speak or type your comment in the chat.

. Please be respectful and courteous when others are speaking.

. We will be requesting comments after all meetings. All comments will be posted to
the webpage.

. The presentations for all meetings are posted to the Advanced Planning webpage.

. If you are having technical difficulty, please contact Merideth Hadala at
Hadalam@michigan.gov.



mailto:Hadalam@michigan.gov

Phase Il Stakeholder Meetings
A Meeting #1 December 16t

U Initial Staff Drafts, Review Potential Study Results, Solicit Feedback

A Meeting #2 January 31

U Review Stakeholder Feedback Highlights on MIRPP and Filing Requirements, Base Case Scenario
Stakeholder Discussion, Climate Change Stakeholder Discussion.

A Meeting #3 February 28t

U Review Environmental Rules/Laws in MIRPP, Review Environmental Considerations in Filing
Requirements, Demo EJ Tool, Electrification and Decarbonization Scenario Discussion including
Carbon Counting.

A Meeting #4 March 24t

U Climate Change in Modeling
U Scenario #1 and #2 Discussion

A Meeting #5 April 26t

U Review Refined Drafts with Stakeholders and Solicit final Feedback Due in May.
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Agenda Items

9:00 a.m. Introduction MNaomi Simpson (MPSC)
Michael & Paul Soni (CE)

9:15 a.m. Climate Change Discussion Markus Leuker (DTE)

Chad Burnett (1&M)

10:20 a.m. Break

10:30 a.m. Scenario #2 Changes & Discussion Megan Kolioupoulos (MPSC)

11:10 a.m. Break

11:20 a.m. Scenario #1 Changes & Discussion Karsten Szajner (MPSC)

12:00 p.m. Questions & Closing MNaomi Simpson (MPSC)

12:15 p.m. Adjourn

Michigan Public Service Commission




Phase Ill Timeline

Phase llI
Stakeholder
Meetings and Stakeholder Final Draft Final Order
Feedback Meetings End filed on Issued
Begin Late April Docket November
Dec 2021 2022 June 2022 2022
EGLE expected Final Informal Commission
to issue final Feedback Public
MI Healthy Solicitation Hearings
Climate Plan expected
May 2022 :
(EO 20261.82) Y sometime
March 2022 between
June &
October 2022
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Paul ni Markus Leuker Chad Burnett
(CE) (CE) (DTE) (1&M)

Climate Change Discussion
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Weather Trends and Impacts on Modeling

Chad Burnett, AEP
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Are Temperatures Becoming More Volatile?
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trend in temperatures
across the AEP service
territory.

necessarily becoming

more volatile over

gradual warming
temperatures are not
time.

A There has been a
A However,
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AEP Summer Months (Jun-Sep) AEP Winter Months (Dec-Feb)
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A Furthermore, the
precipitation data is
becoming slightly more
volatile over time.
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Is Wind Becoming More Volatile?
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AEP Summer Months (Jun-Sep) AEP Winter Months (Dec-Feb)
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did not have as much historical
data on wind speed, especially i
the west. As a result, this part g
the study was more compresse(
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A Wind speeds are typically highe| == e )
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A However, wind speed volatility | o oo o

A The trend suggests wind speeds shows a slight increasing trend |z . = T/ e Tt
during the summer and winter meaning we are seeing more H 6 n
months are slowing down, while volatility in wind speeds over |-
wind speeds in shoulder months time for all seasons. i £
have increased. R




DTE

Modeling Weather Scenarios

Possible approaches to address Climate Change and Extreme
Weather in an IRP

Markus Leuker, DTE

| 11



DTE believes the following approaches to incorporate
Extreme Weather Conditions and Climate Change into IRP
modeling are appropriate and suggests leaving
requirements non - prescriptive

A Utilities and industry groups are starting to consider and study extreme weather and climate change
U We were involved with an EPRI supplemental project that explored climate impacts in utility operations
and planning

U We anticipate that many more studies will be done in the next few years and the industry will move toward incorporating
climate change and/or extreme weather uncertainty into IRPs

A Before the next round of IRPs, we plan to determine the best way to stochastically model climate change
affected variables (correlated weather, renewable generation, thermal unit RORS)

U We will consider stochastic risk analysis using Aurora as well as EnCompass

A Weather sensitivity approaches incorporated into load forecasting models to address extreme weather conditions and climate
change are addressed in the following pages

A Handling extreme weather and climate change with both stochastic risk assessment and load forecast sensitivities can be
duplicative

A DTE recommends leaving this requirement as non-prescriptive and allowing each utility to determine how to address climate
change and extreme weather in an IRP recognizing that each utility uses different models and processes for both load
forecasting and IRP risk assessment

12
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DTE Modeling Weather Uncertainty

(Extreme Weather Conditions)

ALoad Forecast uncertainty due to weather may be captured by generating alternative sensitivity
forecasts, based on alternative weather sensitivities

ADTE Energy uses a rolling 15  -year calculation range to compute normal weather
U Each year within this range defines a weather scenario which may be extended over the forecast period

U For example, the 2007 weather inputs are repeated in each year of the forecast horizon, creating the
2007 weather sensitivity. This process is repeated for each historical year, resulting in the creation of 15
forecasted weather scenarios

A Each forecasted weather scenario is simulated through the load forecast models, generating alternative load
forecasts and a distribution of forecast scenarios

AFrom these multiple weather years, we can issue load forecasts based on a series of confidence bands (90/10,
70/30, etc..)

AThese sensitivities are meant to account for uncertainty and contingencies related to extreme weather

A Limitation: These forecast sensitivities are based on historical record, which limits its application of future
incidents of extreme weather

13
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Modeling Climate Change

Maximum Temperature
(1990-2021)

A Define the annual impact of Climate Change on core weather 102
concepts based on historical trends (e.g. 0.1 degree increase per .
year):

Cooling Degree Days (CDDs) and Heating Degree Days ”
(HDDs) %
Max, Avg, Min Temperature >

A Trend the normal weather inputs based on their respective annual %0

impacts 88

86
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

A Generate a load forecast based on the trended normal weather

|npUtS Minimum Temperature
(1990-2021)

15

A Assess the delta between the base forecast and the trended
normal forecast

A Careful consideration should be made based on historical data
DTE data shows (last 30 years):

Average Temperature has risen while Coldest Day and
Hottest Day have fallen 15

-20

-10

-25
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
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Consumers E@

“Counton Us®

Modeling Weather Scenarios

Climate Change & Stochastics in IRP Modeling

Paul Soni, Consumers Energy
Michael Soni, Consumers Energy
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wmmersenersry — Climate Change & Stochastics in IRP Modeling

Counton Us

A Extreme weather events are becoming more common

A Climate change impacts can include extreme heat and cold, precipitation, snow, cloud
cover, wind, and stream flow

A Stochastic risk analysis in modeling allows for variation of
individual or multiple inputs to quantify effects on utility system
costs & reliablility

AWeather is not a direct model input

A Must determine which variables would be impacted by climate change and apply stochastic
analysis toidentify a proxy for potential risk
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ey OtOChASHC Risk Analysis i Variables Evaluated

Gount on Us®

Extreme Cloud Cove

IEBEEILIE Heat/Cold

e

Variable Costs Unit Availability Transmission Impact:

wPeak forecast wNatural gas/fuel wAVvalilability during wLine outages
wEnergy forecast prices peak periods wCapacity derates
wHourly Load wCO2 price wRenewable profile

wVOM resource costs volatility



cansumers enersyy StOCHaStIC Modeling Considerations & Limitations

Eu_un fonlUs

A Run time and computational considerations
A 1,000 runs x 8 hours each = 8,000 hours of run time!

A Data management
A Reporting granular output means extremely large amounts of data reporting

A 500 generating units x 20 years x 8760 hours x 1,000 runs = 87,600,000,000 records of
data

A Options to evaluate impacts of individual variable or evaluate in correlation

A Correlation complexity
A 80% correlation in Aurora means variables will move in the same direction 80% of the
time
A Degrees of freedom get further and further with increased number of variables
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Break

Please mute your microphone and turn off your camera
during break.

Michigan Public Service Commission
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Scenario #2 Changes &
Discussion

)

Megan Kolioupoulos
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